Development of an in vitro coculture of primary sensitive pig neurons and keratinocytes for the study of cutaneous neurogenic inflammation.
Cutaneous neurogenic inflammation (CNI) is often associated with skin disorders. Activated sensory neurons secrete neuropeptides, such as substance P (SP), which initiate or aggravate inflammation in the skin. The discovery of new molecules acting on these neurons is hampered by the difficulty of reproducing the interactions between nerve endings and skin in vitro. We developed an in vitro model based on the coculture of porcine primary keratinocytes and sensory neurons, which mimics skin innervation. To test the relevance of this model, we compared the effects of different substances on CNI by measuring SP secretion in vitro using a sensitive enzyme immunoassay. Collectively, our results indicate that the use of porcine cells could be very useful to perform an in vitro model of CNI. By adding capsaicin, which induces the secretion of SP by neurons, to the culture, we show that our model mimics CNI in vitro, allowing us to screen for molecules that inhibit this inflammatory response. Such a model can be used to test the effects of different substances on CNI and may be useful for dermatological or cosmetic applications. Based on our screen, we found that extracts of Laminaria digitata and Vernonia sublutea inhibit CNI.